Body dissatisfaction has been identified as a risk factor in the development of eating disorders and related psychopathologies among youth (Franco, Mancilla, Vázquez, Álvarez, & López, 2011; Sepulveda, Carrobles, & Gandarillas, 2010; Sidor, Baba, Marton-Vasarhelyi, & Chereches, 2015) . Hence, it is crucial to analyze what factors contribute to the development of body dissatisfaction and body image problems (Esnaola, Rodríguez, & Goñi, 2010; Karazsia, Murnen, & Tylka, 2017) . Body dissatisfaction has emerged as a mediator of the relationship between body composition, usually represented through body mass index (BMI), the ratio of weight to height (kg/m 2 ) used to determine weight status (Centers for Disease Control and Prevention, 2015) , and mental health outcomes, such as depressive mood and self-esteem (Mond, Van den Berg, Boutelle, Hannan, & NeumarkSztainer, 2011) . Most studies that examine body dissatisfaction and its relation to well and ill-being have focused on adolescent female populations (Ferreiro, Seoane, & Senra, 2014; Karr, Davidson, Bryant, Balague, & Bohnert, 2013) . As a consequence, less is known regarding the role of body dissatisfaction in the relationship between BMI and psychological well-being among the general population of young adults, although some studies in university populations have indicated that body dissatisfaction is associated with lower well-being (Green et al., 2009) .
Furthermore, previous research in young people and university students suggests that a higher BMI is associated with greater body dissatisfaction (Provencher et al., 2009; Téllez Suárez et al., 2014) . In this regard, gender differences have been intensely reported in the literature, with female youth indicating more body dissatisfaction than males (Lawler & Nixon, 2011) . These differences, which are clearly observed in adolescent populations, seem to diminish in adult populations with increasing age (Esnaola et al., 2010; Téllez Suárez et al., 2014) . In general, research has focused on the role of body dissatisfaction in the incidence of eating disorders (Ferreiro et al., 2014; Sepulveda et al., 2010) , and few studies have examined the antecedents of body dissatisfaction, especially in healthy young adults.
Participation in regular physical activity, especially leisure-time physical activity (LTPA), is one factor that has a positive impact on body satisfaction and psychological well-being (De la Cruz-Sánchez, Moreno-Contreras, Pino-Ortega, & Martínez-Santos, 2011; McCabe, Roberts, & Morris, 1991; Molina-García, Castillo, & Queralt, 2011; Olmedilla-Zafra & Ortega-Toro, 2009) . It is adequate to assess the overall amount of LTPA when relations between physical activity and psychological constructs are expected to be established (Molina-García et al., 2011) . In this way, metabolic equivalent (MET) expenditure is a common measure of physical activity level (Ainsworth et al., 2018) . Considering each one of the dimensions of physical activity (MolinaGarcía et al., 2011) , usually referred to by the acronym FITT (frequency, intensity, time, and type of activity) is necessary to estimate MET energy expenditure. According to the literature, the relationship between LTPA and body satisfaction and psychological well-being can differ depending on gender, age, and the type of physical activity. In general, it seems that regardless of the variables above, the practice of taking regular physical activity is associated with higher body satisfaction and it is a way of preventing eating disorders (Furnham, Titman, & Sleeman, 1994) . Moreover, participation and success in sport promote a better perception of the physical ability which can lead to a positive body image and sense of identity McCabe et al., 1991) .
Current evidence indicates that there is a complex relationship between the different factors that can influence body dissatisfaction among those who do participate in sport (Karr et al., 2013) . A study in high school females, aged 14 to 19 years of age, who participated in sport confirmed that both BMI and perceived ability significantly influenced body dissatisfaction (Karr et al., 2013) . It would be interesting to evaluate these relationships in young adults, especially knowing that an acute decline in LTPA levels usually characterizes the transition from high school to adult life, in both gender groups, as well as by an increase in body weight (MolinaGarcía, Castillo, & Pablos, 2009; Molina-García, Queralt, Castillo, & Sallis, 2015; Provencher et al., 2009 ).
The physical self-concept is a sub-domain of the global self-concept and refers to how individuals evaluate their physical abilities (Marsh, Richards, Johnson, & Roche, 1994) . When girls perceive themselves as physically capable, for example, regarding their physical fitness, they view their bodies as instrumental or functional versus appearance-based (Marsh et al., 1994) . Such a functional view of the physical self has been related to higher levels of body satisfaction in a sample of female college students participating in a study which tried to identify risk factors associated with body dissatisfaction (Cook-Cottone & Phelps, 2003) . At the general population level, it has been argued that improvements in perceived physical abilities, usually achieved through physical activity and sport experiences, could reduce the body dissatisfaction of participants through programs intended to reduce the focus on their physical appearance (Martin & Lichtenberger, 2002) .
Within the general population, considerable research has shown that regular participation in physical activity is associated with improvements in a wide range of psychological well-being (Lapa, 2015; Stathi, Fox, & McKenna, 2002) . Wellbeing is a dynamic concept that can be defined as the way people feel about themselves and is associated with the quality of life. Subjective vitality has been defined as a positive sense of aliveness and energy and is extensively used as an indicator of well-being. This definition of subjective vitality is aligning with the WHO's definition of psychological well-being as 'a state of well-being in which every individual realizes his or her potential, can cope with the normal stress of life and can work productively and effectively ' (World Health Organization, 2003) . The positive psychology paradigm recognizes that positive well-being experiences, such as subjective vitality are likely to covary with both physical and psychological health factors (Ryan & Frederick, 1997) . For example, the perceived meaning behind the body image dissatisfaction will interfere with one's feeling of energy; nevertheless, the perceived physical abilities will determine the strength of vitality experienced. It is important to recognize that the relationship between physical activity and psychological well-being is complex. Exercise environment, psychological characteristics and skill levels of the participants can vary. Despite this, there is a consensus that regular participation in physical activity is associated with enhanced vitality and a sense of feeling better (Netz, Wu, Becker, & Tenenbaum, 2005) .
There is a lack of studies, mainly in healthy young adults, aimed at understanding the complex relationships among the antecedents of body image dissatisfaction and their consequences on psychological well-being (Wilson, Latner, & Hayashi, 2013) . Therefore, based upon empirical findings, the present study aims to examine physical activity, BMI, and perceived physical ability as antecedents of body dissatisfaction, as well as their relationship with subjective vitality among both male and female university students. It was hypothesized that physical activity levels would be predictive of lower BMI and in contrast, it was expected physical activity levels to be positively related with better perceptions of physical ability (see Figure 1 ). In turn, BMI was predicted to be positively associated with body dissatisfaction, whereas perceived physical ability would be predictive of lower body dissatisfaction. Finally, the authors hypothesized that body dissatisfaction would be negatively related to subjective vitality in this university student sample.
Figure 1 Hypothesized structural model of the antecedents of body dissatisfaction and its association with psychological well-being

Method
Participants and Procedure
A cross-sectional study was designed. The sample comprised 501 healthy university students (59.9% women), between 18 and 34 years old (M = 21.64, SD = 3.12), recruited via convenience sampling. Only 11.6% of participants were classified as obese/overweight. The sample was representative of the students registered in the University of Valencia and Catholic University of Valencia, Spain. The estimation error of the sample was ± 5%, with a confidence level of 95.5%. A variety of recruitment methods were used, including mailing and phoning faculty of the universities. Participants completed a 20-minute self-administered paper survey during class periods. Data were collected April and May of 2009. The authors obtained institutional approval from participating institutions for the study protocol, and written informed consent was obtained from all participants before they enrolled in the study. The voluntary nature of their participation and the confidential management of their information were explained during the elaboration of the study. The study design was conducted respecting the ethical standards for research with human participants.
Measurements Physical activity
LTPA domain was assessed using the Spanish version of the GPAQ survey (Global Physical Activity Questionnaire; Bull, Maslin, & Armstrong, 2009 ). This questionnaire, developed by WHO, allows asessing moderate to vigorous-intensity physical activities performed during leisure time. GPAQ survey was shown as a suitable and acceptable instrument for measuring physical activity in a nine-country reliability and validity study among the adult population (Bull et al., 2009) . Reliability coefficients were of moderate to substantial strength (Spearman's rho: 0.67-0.81; Kappa: 0.67-0.73) (Bull et al., 2009 ). The GPAQ survey has been satisfactorily used among Spanish university students in previous research (e.g., Molina-García et al., 2015) . MET values, which are commonly used to state the intensity of physical activities, were used to calculate the total LTPA. One MET is the energy expenditure of sitting quietly and is approximately equivalent to 3.5 ml of oxygen per kilogram of body weight per minute (Ainsworth et al., 2018) . In this regard, 4 METs were assigned to the time spent doing moderate activities (e.g., brisk walking), and 8 METs to the time spent doing vigorous activities (e.g., running). Finally, a weekly estimation of total energy expenditure (MET · minutes/week) was obtained.
Perceived physical ability
Participants' beliefs about their physical ability were determined using the Perceived Physical Ability subscale of the Physical SelfEfficacy scale (Ryckman, Robbins, Thornton, & Cantrell, 1982) . This subscale showed adequate psychometric properties as well as a unidimensional structure (Ryckman et al., 1982) . The 10 items were rated (e.g., "I have excellent reflexes") on a Likert scale ranging from 1 (strongly disagree) to 6 (strongly agree). The internal consistency (Cronbach's alpha) in the sample was 0.80.
BMI
Height and weight were measured using standardized protocols, and then BMI (kg/m 2 ) was calculated. In order not to increase the possible measurement errors, it was decided to use the BMI as a continuous variable in statistical analyses.
Body dissatisfaction
The 9-item Body Dissatisfaction subscale of the revised Eating Disorders Inventory (EDI-2) was used (Garner, 1991) . This scale has been validated in the Spanish population (Garner, 1998) , obtaining an acceptable internal consistency. An example item is: "I am satisfied with my figure" . The items were rated on a 6-point Likert scale from 1 (strongly disagree) to 6 (strongly agree). The internal consistency of this scale in this study was 0.88.
Subjective vitality
The Spanish version (Castillo, Tomás, & Balaguer, 2017) of the 6-item Subjective Vitality Scale (Ryan & Frederick, 1997 ) was used to evaluate psychological well-being (e.g., "I feel energized"). According to Castillo et al. (2017) , confirmatory factor analysis supported a unidimensional factor structure for the Spanish version of the Subjective Vitality Scale. Reliability analysis indicated a durable internal consistency (α ranged from 0.82 to 0.89) (Castillo et al., 2017) . Responses were rated on a 7-point scale using anchors of 1 (not at all true) and 7 (very true). The internal consistency for this scale in this study was 0.87.
Statistical Analysis
The hypothesized model (see Figure 1) was tested with path analysis, using the maximum likelihood method included in the LISREL software, version 8.80 (Jöreskog & Sörbom, 2006) . Previously, indices estimating normality of observed data were examined. The skewness and kurtosis of all the variables were well below the most commonly used critical values for univariate normality (±3 and ±10; Kline, 2005) , revealing that the distribution of all the items was fairly normal. Mardia's coefficient (0.43) supported the multivariate normality of the data. Correlations between the variables were below 0.85, avoiding multicollinearity problems. The hypothesized model is recursive with one-way causal influences. Finally, the error term of each endogenous variable is not related to other variables, avoiding the independence of errors.
Regarding the sample size, the study follows the recommendation to include between 10 and 20 cases per parameter and more than 200 participants (Kline, 2005) . Mean scores were used as targeted variable indicators. To determine the fit of the model, it was considered different indices of fit (Hu & Bentler, 1995) , including the chi-square (χ 2 ) test, non-normative fit index (NNFI), comparative fit index (CFI), root mean square error of approximation (RMSEA), and standardized root mean square residual (SRMR). CFI and NNFI values higher than 0.90 indicate an acceptable fit; for RMSEA and SRMR, values equal to or lower than 0.08 are considered optimal. Most other analyses, including descriptive statistics, ttests and correlations, were performed using the Statistical Package for the Social Sciences (SPSS) version 20.0.
Results
The descriptive statistics and gender differences for all the study variables are presented in Table 1 . Independent-sample t-tests showed that males scored significantly higher than females for LTPA, BMI, perceived physical ability, and subjective vitality. Females scored significantly higher than males on body dissatisfaction. Taking these results into account, subsequent analyses were performed separately by gender. Table 2 shows the bivariate Pearson correlations between the different variables. LTPA was significantly positively associated with physical ability and with subjective vitality in both males and females. Furthermore, in both genders, physical activity was not significantly related to BMI or body dissatisfaction. Body dissatisfaction and physical ability were significantly negatively associated with both genders. Furthermore, body dissatisfaction and BMI were significantly positively associated, whereas body dissatisfaction and subjective vitality were significantly negatively related in both genders. Finally, subjective vitality was positively and significantly associated with physical ability in both genders, whereas subjective vitality was negatively and significantly related to BMI in females but not in males. The data obtained showed that physical activity levels positively predicted perceived physical ability in both genders (Figure 2 ). Body dissatisfaction was positively predicted by BMI and negatively predicted by perceived physical ability in both genders and perceived physical ability positively predicted subjective vitality in both genders. Lastly, body dissatisfaction acted as a negative predictor of subjective vitality in males and in females. The proposed model accounted for 36% of the variance of body dissatisfaction, 17% of the variance of subjective vitality in males; and 28% of the variance of body dissatisfaction and 10% of the variance of subjective vitality in females.
Figure 2
Revised-model of the antecedents of body dissatisfaction and its association with psychological well-being
Note. All the coefficients are standardized. *p < 0.05; **p < 0.01; ♂: men; ♂: women.
The standardized indirect effects indicated that in females' physical activity levels were negatively linked to body dissatisfaction (β = -0.08, p < 0.05) and positively linked to subjective vitality (β = 0.11, p < 0.05) through perceived physical ability.
Discussion
The main objective of this study was to analyze the relationships between physical activity, body weight status, and perceived physical ability as antecedents of body dissatisfaction by testing them in a structural equation model, and then to assess their impact on psychological well-being. In this model, which was tested with young adults, similar associations were found between the study variables in both genders.
LTPA emerged as an antecedent that can influence body satisfaction, and consequently, psychological well-being, among young people. LTPA can improve perceptions of the physical ability which, on a practical level, suggests that levels of physical activity sufficient to allow positive experiences and the development of better perceptions of physical competence should be encouraged Castillo, Molina-García, & Álvarez, 2010) . Future studies should specifically analyze the role of the context, such as the motivational climate and autonomous support where the physical activity occurs (Harwood, Keegan, Smith, & Raine, 2015) , and the relationships between LTPA, the perception of physical ability, and body satisfaction.
The fact that the influence of perceived physical ability on body dissatisfaction was similar in men and women contrasts with the literature about adolescents (McCabe et al., 1991) . From mid-adolescence, the athletic ability seems to be the main influence on body satisfaction among boys; however, girls are more specifically influenced by factors other than physical ability, such as social attitudes (Esnaola et al., 2010; Karr et al., 2013) . It seems that, in young adulthood, both boys and girls can benefit from regular and satisfactory physical activity, which helps them to form a positive body image perception through positive evaluations of their physical ability. In other words, when young people perceive themselves as more athletically competent, they have more favorable attitudes towards their body image and they feel that they have more energy and vitality.
On the other hand, it is well known that regular LTPA among young adults is often associated with lower, and therefore healthier, body weights (Molina-Garcia et al., 2009; Molina-García et al., 2015; Provencher et al., 2009) . In contrast, in the present study, the authors could not discern a significant relationship between LTPA and BMI, either men or women. Future longitudinal studies should, therefore, evaluate how potential weight gain during the 20s (Lewis et al., 2000) , caused by decreases in LTPA, affects physical perceptions and psychological well-being.
Consistent with the present findings, another recent study conducted in a sample of 414 undergraduate students with a mean age of 22 years, showed that body image dissatisfaction mediated the association between BMI and health-related quality of life in men and women (Wilson et al., 2013) . In the present study, university students with higher BMI were less satisfied with their body image compared to those with less body weight. These results help to clarify the relationships between body weight, body image, and mental health in young adults.
As evidence in the literature regarding adolescents has already shown (Lawler & Nixon, 2011) , this study noted gender differences in the level of body dissatisfaction, with females showing greater dissatisfaction. In contrast, other studies suggest a reduction in, or the absence of, gender differences in body satisfaction among adult populations (Esnaola et al., 2010; Téllez Suárez et al., 2014) . Perhaps these differences could be explained by differences in physical activity level between the genders, in favor of men. Lower levels of LTPA among women have been systematically reported in different studies looking at different age groups (RomanViñas et al., 2016) . The present results justify the consideration of public health intervention programs that seek to improve the LTPA levels of the population, especially among women, in order to avoid body dissatisfaction and promote psychological well-being.
A relevant aspect of this study is that, in the female group, LTPA indirectly predicts lower body dissatisfaction and greater vitality. These results, which were not found in men, empirically confirm certain gender differences with regard to the effects of regular physical activity on body dissatisfaction and psychological wellbeing. They also highlight that the relationships between body dissatisfaction antecedents are complex and can be mediated by other variables. In this respect, understanding the mechanisms of the relationships between antecedents of body dissatisfaction and well-being can be very useful for public health research and the development of effective exercise programs. This is of particular interest among women because, as previously mentioned, they tend to be less physically active and also perceive themselves to be less physically competent (Castillo & MolinaGarcía, 2009) .
A limitation of this study is its transversal nature, which only allows us to talk about associations between variables and not causeeffect situations. However, although the structural equation models do not prove causation, they do suggest causal connections, and therefore, they are relevant to the current research as statistical analysis techniques. Another limitation is that the authors did not evaluate the eating habits of the university students participating in this study. Future studies on body dissatisfaction and psychological well-being should seek to integrate eating habit assessments, as well as physical activity evaluations, into the same analysis model, because eating variables have been associated with both body image perception and mental health (Ackard, Croll, & Kearney-Cooke, 2002) . Finally, the use of a non-representative sample of university students limits the generalizability of the findings.
The present findings revealed similar associations between the model variables in both genders; BMI and perceived physical ability were significant antecedents of body dissatisfaction. These results support the inclusion of LTPA in intervention programs that seek to promote more satisfactory physical perceptions. In practice, an increase in physical activity levels would have a positive impact on improving body image satisfaction and can be considered an effective strategy for preventing the development of eating disorders and psychopathologies among young adults. In conclusion, the present findings suggest that body dissatisfaction may be a key target for psychological well-being interventions and programs.
